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(57)Abstract: 

PROBLEM TO BE SOLVED: To make suspension performance 
easily changeable. 

SOLUTION: A variable throttle is provided in a passage C1 
communicating with a bottom chamber 2b and a rod chamber 2c 
of a suspension hydraulic cylinder 2. Here, a pair of pilot check 
valves 17A, 17B and a block 1B housing the variable throttle VD 
are integrally mounted in the suspension hydraulic cylinder 2. 
An opening area of the variable throttle is changed to change 
suspension performance particularly damping performance. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The wheel shovel which has suspension equipment characterized by to establish a modification 
means change the suspension engine performance according to the path area of the bottom room of said oil 
hydraulic cylinder, a rod room, and a path open for free passage in the wheel shovel which has suspension 
equipment equipped with the suspension oil hydraulic cylinder prepared between the axle of a transit object, 
and the car-body frame of a revolving superstructure, said oil hydraulic cylinder, and the accumulator 
opened for free passage. 

[Claim 2] It is the wheel shovel which has suspension equipment characterized by said modification means 
being a variable aperture in the wheel shovel which has suspension equipment of claim 1 . 
[Claim 3] It is the wheel shovel which has suspension equipment characterized by changing path area by 
changing into the fixed diaphragm from which it is the fixed diaphragm prepared in the external duct where 
said modification means connects the bottom room and rod room of an oil hydraulic cylinder in the wheel 
shovel which has suspension equipment of claim 1 free [ attachment and detachment ], and the diameter of a 
diaphragm differs. 

[Claim 4] The wheel shovel which has suspension equipment characterized by to establish a modification 
means change the suspension engine performance according to the path area of the path which opens said oil 
hydraulic cylinder and said accumulator for free passage in the wheel shovel which has suspension 
equipment equipped with the suspension oil hydraulic cylinder prepared between the axle of a transit object, 
and the car-body frame of a revolving superstructure, said oil hydraulic cylinder, and the accumulator 
opened for free passage. 

[Claim 5] It is the wheel shovel which has suspension equipment characterized by said modification means 

being a variable aperture in the wheel shovel which has suspension equipment of claim 4. 

[Claim 6] It is the wheel shovel which has suspension equipment characterized by changing path area by 

changing into the fixed diaphragm from which it is the fixed diaphragm prepared in the external duct where 

said modification means connects said oil hydraulic cylinder and accumulator in the wheel shovel which has 

suspension equipment of claim 4 free [ attachment and detachment ], and the diameter of a diaphragm 

differs. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wheel shovel which has suspension equipment. 
[0002] 

[Description of the Prior Art] In order for the activity car which moves by the tired wheel to have a wheel 
shovel etc. in the inclination of transit[ high-speed ]-izing and to raise more the degree-of-comfort nature of 
the operator at the time of high-speed transit in recent years, the activity car equipped with the suspension 
device between the car body and the axle is indicated by JP,6-278438,A and JP,7-132723,A. By this activity 
car, the left and right laterals of a car body are equipped with the suspension oil hydraulic cylinder of a 
double-acting type, those bottom rooms are connected through piping, a diaphragm and an accumulator are 
formed in the middle of that piping, and pin association of each cylinder rod of an oil hydraulic cylinder is 
carried out at the axle, respectively. And according to such a suspension device, vibration of the axle at the 
time of transit is absorbed and decreased, and a degree of comfort at the time of transit is raised. 
[0003] 

[Problem(s) to be Solved by the Invention] By the activity car of the above-mentioned official report, 
although the fixed diaphragm is infixed in the path between an oil hydraulic cylinder and an accumulator, 
since the bottom room and rod room of an oil hydraulic cylinder are not opened for free passage, the 
damping force of a suspension has the problem that it is difficult to double with liking of crew, only 
depending on the cross section of the above-mentioned diaphragm. 

[0004] The purpose of this invention is to offer the wheel shovel which has suspension equipment which 

enabled it to change the suspension engine performance simply. 

[0005] 

[Means for Solving the Problem] It explains with reference to drawing 1 R> 1 which shows the gestalt of 1 
operation, drawing 5 , drawing 7 , and drawing 10 . 

(1) Invention of claim 1 is applied to the wheel shovel which has suspension equipment equipped with the 
suspension oil hydraulic cylinder 2 prepared between the axle 1 of the transit object 81, and the car-body 
frame 87 of a revolving superstructure 83, the oil hydraulic cylinder 2, and the accumulator 7 opened for 
free passage. And the purpose mentioned above is attained by preparing modification means 5b which 
changes the suspension engine performance according to the path area of the path CI which opens bottom 
room 2b of an oil hydraulic cylinder 2, and rod room 2c for free passage. 

(2) Invention of claim 2 is characterized by setting a modification means to variable-aperture 5b in the 
wheel shovel which has suspension equipment of claim 1 . 

(3) In the wheel shovel which has suspension equipment of claim 1, invention of claim 3 considers a 
modification means as the fixed diaphragm AD prepared in the external duct GH which connects bottom 
room 2b of an oil hydraulic cylinder 2, and rod room 2c free [ attachment and detachment ], and is 
characterized by changing path area by changing into the fixed diaphragm from which the diameter of a 
diaphragm differs. 

(4) Invention of claim 4 is applied to the wheel shovel which has suspension equipment equipped with the 
suspension oil hydraulic cylinder 2 prepared between the axle 1 of the transit object 81, and the car-body 
frame 87 of a revolving superstructure 83, the oil hydraulic cylinder 2, and the accumulator 7 opened for 
free passage. And the above-mentioned purpose is attained by preparing modification means 6a which 
changes the suspension engine performance according to the path area of the path 6 which opens an oil 
hydraulic cylinder 2 and an accumulator 7 for free passage. 

(5) In the wheel shovel with which invention of claim 5 has suspension equipment of claim 1, it is 
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characterized by a modification means being a variable aperture. 

(6) In the wheel shovel which has suspension equipment of claim 1, invention of claim 6 considers a 
modification means as the fixed diaphragm prepared in the external duct which connects an oil hydraulic 
cylinder 2 and an accumulator 7 free [ attachment and detachment ], and is characterized by changing path 
area by changing into the fixed diaphragm from which the diameter of a diaphragm differs. 
[0006] In addition, although drawing of the gestalt of implementation of invention was used by the term of 
above-mentioned The means for solving a technical problem explaining the configuration of this invention 
in order to make this invention intelligible, thereby, this invention is not limited to the gestalt of operation. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is the side elevation (part sectional view) of the wheel shovel with which 
this invention is applied. As shown in drawing 1 R> 1, a wheel shovel has a base carrier 81 and the 
revolving super-structure 83 connected with the upper part of a base carrier 81 possible [ revolution ] 
through the slewing gear 82. The working-level month equipment 84 (it is hereafter called the attachment) 
and driver's cabin 85 which become a revolving super-structure 83 from boom 84A, arm 84B, and bucket 
84C are prepared, and when an operator gets into [ the inlet port of a driver's cabin 85 ], in case it gets off in 
a discharge location (A location), the gate locking lever 86 operated in a lock location (B location), 
respectively is formed in it. The chassis frame 87 (it is hereafter called a frame), and the hydraulic motor 88, 
the transmission 89, the driveshaft 90 and tire 91 for transit are prepared in a base carrier 81, and the driving 
force from a driveshaft 90 is transmitted to a tire 91 through an axle 1 and 1\ With the gestalt of this 
operation, axle V on the backside is directly fixed to a frame 87, and the axle 1 by the side of before is 
connected with a frame 87 through the following suspension devices. 

[0008] Drawing 2 is the front view (view A Fig. of drawing 1 ) of the wheel shovel with which this 
invention is applied, and mainly shows the configuration of a suspension device. As shown in drawing 2 , 
the right-and-left edge of a frame 87 is equipped with the cylinder block 3 which has the cylinder 2 which 
can be expanded and contracted, respectively, and the tip of piston rod 2a is connected with the axle 1 
rotatable through the pin 92. moreover, the right-and-left edge of a frame 87 - on the other hand (drawing 
left-hand side) --****-- the end of a link 4 is connected rotatable through a pin 93, and the other end 
arrives at the center section (on the center line CL) of the axle 1 through opening 87a prepared in the pars 
basilaris ossis occipitalis of a frame 87, and is connected rotatable through the pin 94. By this, a pin 93 is 
used as the supporting point, a link 4 is rotated like an arrow head and an axle 1 mainly moves up and down 
to a frame 87 within the limits of telescopic motion of piston rod 2a. Moreover, by the case, a pin 94 is used 
as the supporting point within the limits of telescopic motion of piston rod 2a, and an axle 1 rocks. 
[0009] Drawing 3 is drawing (view B Fig. of drawing 1 ) which looked at the wheel shovel with which this 
invention is applied from the base, and mainly shows arrangement of a hydraulic line. In addition, in 
drawing 3 , an axle 1 presupposes un-illustrating. As shown in drawing 3 , the cylinder block 3 on either 
side is connected through piping 5, and the accumulator 7 is connected in the middle of the piping 5 (center) 
through piping 6. The directional selecting valve 8 to which the location is switched is further connected to 
an accumulator 7 through piping 9 by the manual operation of change-over lever 8a, and the directional 
selecting valve 8 is connected to the center joint 1 1 through piping 10. The detail of a hydraulic circuit is 
later mentioned by drawing 5 . In addition, the hydraulic pump 1 3 and tank which are mentioned later are 
installed in a revolving super-structure 83 (refer to drawing 1 ), at the time of car height adjustment, an oil 
hydraulic cylinder 2, an accumulator 7, etc. with which the pressure oil from a hydraulic pump 13 is 
installed in the base carrier 81 through the center joint 1 1 are supplied, or an oil is discharged through a 
directional selecting valve 8 and a center joint 1 1 to a tank from an oil hydraulic cylinder 2. 
[0010] An accumulator 7 is the so-called diaphragm type which separates internal gas and an internal oil 
with diaphram, and has the about following descriptions as compared with the so-called bladder type 
accumulator which separates internal gas and an internal oil by the bladder. That is, as for the diaphragm 
type, the whole has the circle configuration, and the height of a longitudinal direction is low compared with 
the bladder type. Moreover, what (this is henceforth called every length) a diaphragm type does not have 
constraint in a posture on the structure, and a longitudinal direction is turned in the direction of a vertical, 
and is arranged also for, and the thing (this is henceforth called every width) also for which a longitudinal 
direction is turned horizontally and arranged are possible. On the other hand, it is difficult to carry out a 
bladder type the structure top and every width, and to use. As shown in drawing 3 , with the gestalt of this 
operation, it carries by carrying out the accumulator 7 of a diaphragm type every width. 
[001 1] Drawing 4 is the sectional view (IV- IV line sectional view of drawing 3 ) of a frame 87, and mainly 
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shows the installation condition of an accumulator 7. As shown in drawing 4 , a frame 87 is fundamentally 
constituted by superior lamella 87b and cross-section horseshoe-shaped side plate 87c welded to right and 
left of the inferior surface of tongue of superior lamella 87b, respectively, and the oblong tooth space is 
formed between superior lamella 87b and side plate 87c. And cross-section [ of L characters ]-like (refer to 
drawing 3 ) bracket 87d is further welded to the inferior surface of tongue of superior lamella 87b, and leg 
material 40a united with the band 40 is concluded by bracket 87d with the bolt 41 . A band 40 is formed in 
the shape of an abbreviation C character, and the accumulator 7 is attached in the inside. A bolt 42 is 
inserted in the both ends of a band 40, the nut 43 is screwed in the bolt 42, when a bolt 42 is bound tight, a 
band 40 contracts and an accumulator 7 is fixed by this. In addition, the lifting and holding of the piping 5 
mentioned above are carried out to side plate 87c on either side through the piping holddown member 44. 
[0012] It is arranged without the upper limit section's being unable to project an accumulator 7 from 
superior lamella 87b of a frame 87 in the tooth space formed between side plate 87c on either side, and the 
lower limit section projecting from the lower limit side of side plate 87c. Namely, as for the accumulator 7, 
the all are settled inside the upper limit side of a frame 87, and the lower limit side. Thus, by arranging an 
accumulator 7, its fine sight improves while an accumulator 7 is stored in the interior of a frame 87 and is 
protected from debris etc. Moreover, since it is equipped with the accumulator 7 by every side, it can 
prevent the lug to the lower part of the piping 6 connected to the accumulator 7. In addition, although the 
piping 5 which connects the oil hydraulic cylinder 2 on either side in this case is projected caudad and 
constructed across horizontally from the lowest side of side plate 87c, since there is no lug of piping 6, that 
amount of protrusions can be minimized. Although the accumulator 7 of a diaphragm type is used with the 
gestalt of this operation, in replacing with this and carrying a bladder-type accumulator, the height becomes 
high and it becomes difficult to store an accumulator in the tooth space formed of side plate 87c on either 
side and superior lamella 87b. 

[0013] Drawing 5 is the oil pressure circuit diagram showing the configuration of the suspension concerning 
the gestalt of operation of this invention, and, in addition to the suspension function at the time of transit, the 
suspension concerning the gestalt of this operation has the car height adjustment function and the suspension 
lock function. As shown in drawing 5 , the accumulator 7 is further connected to the Maine hydraulic power 
unit 13 through the oil pressure pilot operated directional control valve 12 through the directional selecting 
valve 8 and center joint 1 1 which were mentioned above. Pilot port 12a of the oil pressure pilot operated 
directional control valve 12 is connected to the pilot hydraulic power unit 16 through the solenoid operated 
directional control valve 14 and the lock valve 15. The location is switched by actuation of the gate locking 
lever 86 in which the lock valve 15 was formed in the driver's cabin 85. That is, if the gate locking lever 86 
is operated in a discharge location, it will be switched to location (b), and if operated in a lock location, it 
will be switched to location (b). If the solenoid 14a is excited by the electrical signal I mentioned later, a 
solenoid operated directional control valve 14 will be switched to it by location (b), respectively, if solenoid 
14a is demagnetized by location (b). 

[0014] If both a lock valve 15 and the solenoid operated directional control valve 14 are switched to location 
(b), the pilot pressure from the pilot hydraulic power unit 16 will be supplied to pilot port 12a of the oil 
pressure pilot operated directional control valve 12, and the oil pressure pilot operated directional control 
valve 12 will be switched to location (b). The pressure oil from the Maine hydraulic power unit 13 is 
supplied to a directional selecting valve 8 by this, and the adjustment which makes a car height high is 
attained by it. Moreover, if at least one side of a lock valve 15 and a solenoid operated directional control 
valve 14 is switched to location (b), pilot port 12a of the oil pressure pilot operated directional control valve 
1 2 will be opened for free passage by the tank, and the oil pressure pilot operated directional control valve 
12 will be switched to location (b). This is open for free passage with a tank, and the adjustment of a 
directional selecting valve 8 which the adjustment which makes a car height high is forbidden and makes a 
car height low is attained by it. 

[0015] A directional selecting valve 8 is a 3 port 3 location change-over valve, for example, consists of ball 
valves as shown in drawing 6 . If a directional selecting valve 8 is switched to location (**), A port 8 A will 
be open for free passage to P port 8P, and if switched to a location (Ha), A port 8A will be open for free 
passage to T port 8T. Moreover, if switched to location (b), as shown in drawing 6 , A port 8A will be 
completely blocked from P port 8P and T port 8T, that is, the ullage from A port 8A will serve as zero 
mostly, this directional selecting valve 8 is built in body 8a in which P port (pump port) 8P, T port (tank 
port) 8T, and A port (service port) 8 A was prepared, and body 8a - having ~ the above-mentioned (**) - a 
location and (**) - it consists of ball 8b switched by a location and (Ha) external actuation. Therefore, the 
ullage which intercepts the function as a directional selecting valve in which a directional selecting valve 8 
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switches the flow of a pressure oil, and the flow of a pressure oil has a function as a stop valve of zero 
mostly. And when ball 8b is operated between a (b) location and a (b) location, it becomes the opening area 
according to the control input of ball 8b, and can consider as a stop valve with the so-called meter ring 
nature. 

[0016] As shown in drawing 5 , drawing 5a of area A2 was prepared in the duct 5 where drawing 6a of area 
Al opens the cylinder block 3 of a pair for free passage in the duct 6 connected to an accumulator 7, 
respectively, respectively, and the relation of A1>A2 is materialized at least in these drawing 5a and 6a. If a 
cylinder 2 contracts and a high-pressure oil is supplied in a duct 5, the pressure oil will extract and will be 
accumulated to an accumulator 7 through 5a and 6a, and the pressure-accumulating pressure oil will be 
supplied to each cylinder 2 so that a car body may be returned to a center valve position. In this case, an 
accumulator 7 functions as a spring which mainly absorbs vibration, and the drawing 5a and 6a as a resistor 
functions as a damper which mainly decreases vibration. The property of these springs and dampers is 
determined by the gas pressure enclosed with the accumulator 7, and the area of Diaphragms 5a and 6a. 
[0017] A duct 5 branches in two hands within a cylinder block 3, it connects with bottom room 2b of a 
cylinder 2 through a pilot check valve 1 7 on the other hand (path C2 of drawing 7 ), and another side (path 
CI of drawing 7 ) is connected to rod room 2c of a cylinder 2 through variable-aperture 5b of area A3 (area 
A3 is adjustable and smaller than area Al so that it may mention later), and a pilot check valve 17. The pilot 
port of a pilot check valve 17 is connected to the pilot hydraulic power unit 16 through the solenoid operated 
directional control valve 1 8, and the drive of a pilot check valve 17 is controlled by change-over of a 
solenoid operated directional control valve 18. If the solenoid 18a is excited by the electrical signal I 
mentioned later, a solenoid operated directional control valve 1 8 will be switched to it by location (b), 
respectively, if solenoid 18a is demagnetized by location (b). 

[0018] If a solenoid operated directional control valve 18 is switched to location (b), the pressure oil from 
the pilot hydraulic power unit 16 will be supplied to the pilot port of a pilot check valve 17. By this, a pilot 
check valve 17 functions as a mere open valve, and becomes movable [ oil sac 2b of each cylinder 2, and the 
pressure oil from 2c ] (unlocking condition). In addition, at this time, the flow of the pressure oil of bottom 
room 2b and rod room 2c is extracted, and is regulated by 5b, namely, variable-aperture 5b functions as a 
damper which mainly decreases vibration. If a solenoid operated directional control valve 18 is switched to 
location (**), supply of the pressure oil from the pilot hydraulic power unit 16 stops, a pilot check valve 17 
will function as a usual check valve, and oil sac 2b of each cylinder 2 and discharge of the pressure oil from 
2c will be forbidden by this (lock condition). By the way, the excavation work of a wheel mounted hydraulic 
excavator turns the equipment 84 to car back, performs it, and runs with a posture as it is in a work site in 
many cases. In this case, since a car-body center of gravity tends to be on a back axle 1' side and it is going 
to extend rod 2a, if there is no variable-aperture 5b in the free passage path between rod room 2c and bottom 
room 2b, the oil which flows out of rod 2a flows into bottom room 2b as it is, rod 2a will be elongated to a 
stroke end, and the impact when becoming a stroke end will worsen a degree of comfort. Then, diaphragm 
5b is prepared, a spring operation is given in false, and it is made the hard suspension engine performance. 
Therefore, the hardness in this case can also be adjusted easily [ a proper value ] by variable- aperture 5B. 
[0019] Drawing 7 shows an example at the time of really building the pilot check valves 17A and 17B of a 
pair, and variable-aperture 5b in Block IB, and attaching them in the suspension oil hydraulic cylinder 2 in 
one. Block IB has five external ports, the bottom room port PI, the rod room port P2, the accumulator port 
P3, the pilot port P4, and the drain port P5. Pilot check valves 17A and 17B have 17d of return springs of 
movable valve element 17a, spring 17b which energizes movable valve element 17a, plunger 17c which 
drives movable valve element 17a, and plunger 17c, respectively. Each ** 17e of the pilot check valves 17A 
and 17B of a pair is opened for free passage by the path CI where the variable aperture VD was infixed, and 
the path CI is open for free passage in the accumulator port P3 with the path C2. The drawing area of a 
variable aperture VD is changed by external actuation, and the attenuation engine performance of a 
suspension is adjusted. 17f of each ** of the pilot check valves 17A and 17B of a pair is open for free 
passage in the pilot port P4, and drain room 17g is open for free passage in the drain port P5, respectively. 
[0020] In transit mode, if a pilot pressure acts on the pilot port P4, plunger 17c moves rightward, movable 
valve element 17a is pushed, pilot check valves 17A and 17B will turn into an open valve, and an oil 
hydraulic cylinder 2 will function as a suspension. A pilot pressure does not act on the pilot port P4 in 
parking mode or activity mode. In this case, since movable valve element 1 7a is not pushed rightward, it 
functions as a check valve by energization spring 17b, both bottom room 2b of the suspension oil hydraulic 
cylinder 2 and rod room 2c are intercepted from the accumulator port P4, and the suspension oil hydraulic 
cylinder 2 will be in a lock condition. 
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[0021] Drawing 8 is the electrical diagram of the suspension concerning the gestalt of this operation. The 
brake switch 21 with which an electrical circuit is switched to transfer switch 2 IT, P contact 2 IP, and W 
contact 21 W corresponding to each mode of transit, parking, and an activity as shown in drawing 8 , The car 
height adjustment switch 22 which orders it car height adjustment by actuation from a drivers cabin 85, A 
power source 23 and relays 24, 25, and 26 constitute a relay circuit. Supply of the electrical signal I to the 
solenoids 14a and 18a of solenoid operated directional control valves 14 and 18, the solenoid 27 for parking- 
brake discharge, and the solenoid 28 for activity brake actuation is controlled by this relay circuit, 
respectively. 

[0022] If drawing 8 is explained in full detail, 21s of contact commons of the brake switch 21 is connected 
to a power source 23 at the solenoid 28 of the for coil 26c of relay 26, and for activity brake actuation in W 
contact 21 W at the solenoid 27 of the for a-contact 24a of relay 24, coil 25c of relay 25, and for parking- 
brake discharge in transfer switch 2 IT, respectively, and P contact 21 P are opened wide. If the brake switch 

21 is switched to the W contact 21 W side, while the solenoid 28 for activity brake actuation will be excited 
and an activity brake will operate, the solenoid 27 for parking-brake discharge is demagnetized, and a 
parking brake operates. If the brake switch 21 is switched to the P contact 2 IP side, the solenoid 27 for 
parking-brake discharge will be demagnetized, and a parking brake will operate. In addition, an activity 
brake and a parking brake are well-known things, and the illustration is omitted. 

[0023] B-contact 24b of relay 24 is connected to a-contact 26a of relay 26, 26s of contact commons of relay 
26 is connected to a power source 23 for solenoid 18a of a solenoid operated directional control valve 18 at 
24s of contact commons of relay 24, respectively, and b-contact 26b of relay 26 is opened wide. Moreover, 
the car height adjustment switch 22 is connected to a-contact 25a of relay 25, 25s of contact commons of 
relay 25 is connected to a power source 23 for solenoid 14a of a solenoid operated directional control valve 
14 at the car height adjustment switch 22, respectively, and b-contact 25b of relay 25 is opened wide. 
Therefore, if the brake switch 21 is switched to the P contact 2 IP or W contact 21 W side, relay 25 will be 
switched to the a-contact 25a side, if the car height adjustment switch 22 is turned on in this condition, it 
will connect with a power source 23 and solenoid 14a of a solenoid operated directional control valve 14 
will be excited. Moreover, if the brake switch 21 is switched to the P contact 21 P side and the car height 
adjustment switch 22 is turned on, relay 24 and relay 26 are switched to the b-contact 24b and a-contact 26a 
side, respectively, it will connect with a power source 23 and solenoid 1 8a of a solenoid operated directional 
control valve 1 8 will be excited. That is, by carrying out ON actuation of the car height adjustment switch 

22 in parking mode, a pilot check valve 1 7 will be in an open condition, and if other car height adjustment 
conditions are satisfied, car height adjustment will be attained by actuation of a directional selecting valve 8. 
Furthermore, if the brake switch 21 is switched to the transfer switch 2 IT side, relay 24 is switched to the a- 
contact 24a side, it will connect with a power source 23 and solenoid 1 8a of a solenoid operated directional 
control valve 18 will be excited. Thereby, at the time of transit, a pilot check valve 17 is considered as 
disconnection, and can use an oil hydraulic cylinder 2 as a suspension. 

[0024] Then, actuation of the suspension concerning the gestalt of this operation is explained more 
concretely. 

(1) In transit mode transit mode, as shown in drawing 8 , the brake switch 21 is switched to the transfer 
switch 2 IT side. While the solenoid 28 for activity brake actuation is demagnetized by this and an activity 
brake is taken off, the solenoid 27 for parking-brake discharge is excited, and a parking brake is canceled. 
Moreover, coil 25c of relay 25 energizes, relay 25 is switched to the b-contact 25b side, the circuit to 
solenoid 14a of a solenoid operated directional control valve 14 is cut by this, solenoid 14a is demagnetized, 
and a solenoid operated directional control valve 14 serves as location (b) by it. Furthermore, by cutting the 
circuit to coil 26c of relay 26, while relay 26 is switched to the a-contact 26a side, the circuit to coil 24c of 
relay 24 is cut, relay 24 is switched to the a-contact 24a side, solenoid 18a is excited, and a solenoid 
operated directional control valve 18 serves as location (b). In addition, demagnetization of solenoid 14a in 
transit mode and excitation of solenoid 18a are unrelated to actuation of the car height adjustment switch 22. 

[0025] In the hydraulic circuit of drawing 5 , if solenoid 14a is demagnetized as mentioned above, a 
solenoid operated directional control valve 14 will be switched to location (b), and pilot port 12a of the oil 
pressure pilot operated directional control valve 12 will be opened for free passage by the tank. The oil 
pressure pilot operated directional control valve 12 is switched to location (b) by this, and the P port of a 
directional selecting valve 8 is opened for free passage by the tank by it. Moreover, if solenoid 1 8a is 
excited as mentioned above, a solenoid operated directional control valve 18 will be switched to location 
(b), and the pressure oil from the pilot hydraulic power unit 16 will be supplied to the pilot port of a pilot 
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check valve 17. A pilot check valve 17 functions as a mere open valve, it becomes movable [ the pressure 
oil between bottom room 2b of each cylinder 2, rod room 2c, and an accumulator 7 ], and a suspension 
function is demonstrated by this. In addition, in transit mode, the directional selecting valve 8 is switched to 
the center valve position shown in drawin g 6 , since change-over lever 8a is prepared in the lower part of a 
frame 87, change-over lever 8a is not operated during transit, and the outflow of the pressure oil from a 
directional selecting valve 8 is prevented. That is, a car height does not fall by the operation mistake at the 
time of transit. 

[0026] In such transit mode, if vibration of a high cycle is inputted into piston rod 2a through a tire 91 and 
an axle 1 with the irregularity of a road surface at the time of high-speed transit of an activity car After 
extracting, moving to an accumulator 7 through 5a and 6a and accumulating pressure to an accumulator 7, a 
part of pressure oil (dynamic pressure oil) from the cylinder 2 (cylinder of the contracted one) of the high- 
tension side is supplied to each cylinder 2 so that a car body may be returned to a center valve position. At 
this time, an accumulator 7 functions as a spring which absorbs vibration of piston rod 2a, and serves as 
such a hard suspension that the gas pressure of an accumulator 7 is high. Moreover, Diaphragms 5a, 5b, and 
6a function as a damper which regulates transfer of vibration, a cylinder 2 stops being able to stroke them 
easily and attenuation nature increases them, so that a diaphragm is small. Even if it is the case where the 
axle 1 moved up and down or rocked to the frame 87, and a tire 91 receives external force from a road 
surface during transit by telescopic motion of the cylinder 2 accompanied by migration of such a pressure 
oil, it prevents that the external force is directly transmitted to a frame 87. In addition, if the cylinder 2 on 
either side expands and contracts to hard flow mutually by the case where the axle 1 moved up and down 
when the cylinder 2 on either side expanded and contracted in this direction by the case where the both sides 
of the tire 91 on either side receive the external force of the same direction in this case etc., and only one 
side of a tire on either side receives external force etc., an axle 1 will rock. 

[0027] Moreover, if vibration of a low cycle is inputted into piston rod 2a with the irregularity of a road 
surface at the time of low-speed transit of an activity car, a pressure oil (static pressure oil) will be supplied 
to the cylinder 2 of the low-tension side from the cylinder 2 of the high-tension side, and the pressure of 
each cylinder 2 will become equal. By this, even if irregularity is in a road surface, the ground pressure of a 
tire 91 can be held equally, and the stability of an activity car can be raised. On the other hand, the pressure 
of each cylinder 2 becomes equal at the time of a halt of an activity car, the flow of a pressure oil stops, and 
a cylinder 2 stands it still in the location where the gravity W from an attachment 84 and the force F of 
acting on piston 2p in a cylinder 2 were balanced (W=F). In addition, the force F of acting on piston 2p in 
this case will become F=Px (S1-S2), if the pressure in S2 and a cylinder 2 is set [ the projected net area of 
piston 2p by the side of the bottom room 2 ] to P for the projected net area of piston 2p by the side of SI and 
rod room 2c. 

[0028] (2) In parking mode parking mode, as shown in drawing 8 , the brake switch 21 is switched to the P 
contact 21 P side. Both the solenoid 27 for parking-brake discharge and the solenoid 28 for activity brake 
actuation are demagnetized, a parking brake operates, and an activity brake is taken off by this. Here, if the 
car height adjustment switch 22 is turned off (open), while solenoid 14a of a solenoid operated directional 
control valve 14 will be demagnetized, the circuit to coil 24c of relay 24 is cut, relay 24 is switched to the a- 
contact 24a side, and solenoid 18a of a solenoid operated directional control valve 18 is demagnetized. 
[0029] If Solenoids 14a and 18a are demagnetized as shown in drawing 5 , both the solenoid operated 
directional control valves 14 and 18 will be switched to location (b). While the oil pressure pilot operated 
directional control valve 12 is switched to location (b) and the P port of a directional control valve 8 is 
opened for free passage with a tank, supply of a pressure oil in the pilot port of a pilot check valve 17 stops, 
a pilot check valve 17 turns into a check valve, and oil sac 2b of each cylinder 2 and migration of the 
pressure oil from 2c are forbidden by this. That is, when the car height adjustment switch 22 is turned off, 
even if a directional selecting valve 8 is operated, the feeding and discarding of the pressure oil to an oil 
hydraulic cylinder 2 are forbidden, and a car height is not changed un-wanting. 

[0030] Although the class of attachment 84 to be used can adjust a car height in a desired height location 
with the gestalt of this operation, this adjustment is performed in parking mode. Hereafter, adjustment (car 
height adjustment) of a height location is explained. It is equipped with the attachment 84 of the standard 
weight w as initial condition, and as shown in drawing 9 (a), the amounts LI and L2 of the contraction 
direction of a cylinder 2 and the elongation direction which can be stroked presuppose that piston 2p is 
standing it still in the respectively equal (L1=L2) location. Here, if it exchanges for attachment 84of weight 
W ? (>W) f as shown in drawing 9 (b), a cylinder 2 will contract, the car height by the side of before will 
become low, and amount LI which can be stroked' of the contraction direction will become small (L1'<L1). 
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moreover, it is shown in drawing 9 (c) — as — weight W — if it exchanges for 'attachment 84of '(<W)" — a 
cylinder 2 — elongating — the car height by the side of before — high — becoming — amount L2which can be 
stroked' of the elongation direction - 'becomes small (L2"<L2). thus - if an attachment 84 is exchanged - a 
car height — low « or — high — becoming — the amount LI of the contraction direction or the elongation 
direction which can be stroked — L2" become small, and a suspension function cannot fully be 
demonstrated, but a degree of comfort gets worse, in order to prevent this, car height adjustment is 
performed, and when an attachment 84 is exchanged, it maintains at a proper car height 'L1'=L2' and LI - 
'=L2". [ for example, ] 

[0031] Since the brake switch 21 is switched to the P contact 2 IP side in parking mode as shown in drawing 
8 , the coils 25c and 26c of relays 25 and 26 are not energized, but relays 25 and 26 are switched to the a- 
contact25a and 26a side, respectively. Here, if it is going to perform car height adjustment and the car height 
adjustment switch 22 is turned on (close), while solenoid 14a of a solenoid operated directional control 
valve 14 will be excited, coil 24c of relay 24 energizes, relay 24 is switched to the b-contact 24b side, and 
solenoid 18a of a solenoid operated directional control valve 18 is excited. 

[0032] If Solenoids 14a and 18a are excited as shown in drawing 5 , both the solenoid operated directional 
control valves 14 and 18 will be switched to location (b). Moreover, in performing car height adjustment, it 
carries out lock actuation of the gate locking lever 86, and a lock valve 15 is switched to location (b). The 
pressure oil from the pilot hydraulic power unit 16 is supplied to pilot port 12a of the oil pressure pilot 
operated directional control valve 12, while the oil pressure pilot operated directional control valve 12 is 
switched to location (b) by this, the pressure oil from the pilot hydraulic power unit 1 6 is supplied to the 
pilot port of a pilot check valve 17 by it, and a pilot check valve 17 is made an open valve. 
[0033] Here, in order that a cylinder 2 may be in the condition (Ll'<2') of drawing 9 (b) and may consider as 
the condition of LI -L2', in expanding a cylinder 2, change-over lever 8a is operated and it switches a 
directional selecting valve 8 to location (b). Then, the pressure oil from the Maine hydraulic power unit 13 is 
supplied to oil sac 2b of each cylinder 2, and 2c through a directional selecting valve 8, respectively, the 
force F (force of the elongation direction) of acting on piston 2p by this becomes large, a cylinder 2 is 
elongated and a car height becomes high. Moreover, in order that a cylinder 2 may be in the condition 
(L1">L2") of drawing 9 (c) and may consider as the condition of LI' -L2", in shrinking a cylinder 2, 
change-over lever 8a is operated and it switches a directional selecting valve 8 to a location (Ha). Then, oil 
sac 2b of each cylinder 2 and the pressure oil from 2c are discharged by the tank through the tank directional 
selecting valve 8, the force F of acting on piston 2p by this becomes small, a cylinder 2 contracts and a car 
height becomes low. thus, if a car height is adjusted and a car height reaches a predetermined value (L1'=L2' 
and LI - the value in which "=L2" is materialized), change-over lever 8a will be operated and a directional 
selecting valve 8 will be switched to location (b). 

[0034] (3) In activity mode activity mode, the brake switch 21 is switched to the W contact 21 W side. The 
solenoid 28 for activity brake actuation is excited by this, the solenoid 27 for parking-brake discharge is 
demagnetized, and both an activity brake and a parking brake operate by it. Moreover, while coil 25c of 
relay 25 does not energize but relay 25 is switched to the a-contact 25a side, the coil of relay 26 energizes 
and relay 26 is switched to the b-contact 26b side. Therefore, ON actuation of the car height adjustment 
switch 22 is carried out accidentally, even if coil 24c of relay 24 energizes, solenoid 18a of a solenoid 
operated directional control valve 1 8 is not excited, but a solenoid operated directional control valve 1 8 is 
switched to location (b), and a pilot check valve 17 functions as a check valve. Therefore, even if the 
operation mistake of the directional selecting valve 8 is carried out to the car height adjustment switch 22, 
car height fluctuation is forbidden. 

[0035] Furthermore with the gestalt of this operation, the further safety is planned using following 
interlocking. If ON actuation of the car height adjustment switch 22 is carried out accidentally, solenoid 14a 
of a solenoid operated directional control valve 14 will be excited, a solenoid operated directional control 
valve 14 will be switched to location (b), but since lock actuation of the gate locking lever 86 is carried out 
in activity mode, a lock valve 15 is switched to location (b), a pressure oil is not supplied to the oil pressure 
pilot wave's 12 pilot port 12a, but the P port of a directional selecting valve 8 is opened for free passage by 
the tank. At the time of activity mode, a pilot check valve 17 functions as a check valve in this way, and 
even if oil sac 2b of each cylinder 2 and migration of the pressure oil from 2c are forbidden certainly and it 
operates change-over lever 8a accidentally by the P port of directional-selecting-valve 8a being opened for 
free passage with a tank, a car height does not change. 

[0036] In activity mode, since a non-illustrated working-level month pilot valve is supplied through a lock 
valve 15, if it is going to drive an attachment 84, for example and a non-illustrated control lever is operated, 
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the pilot pressure oil proportional to the control input of a control lever will be led to a pilot type control 
valve, a control valve will be operated, and the activity of digging etc. of the pressure oil from the pilot 
hydraulic power unit 16 will be attained by this. Since oil sac 2b of each cylinder 2 and migration of the 
pressure oil from 2c are forbidden at this time, a cylinder 2 can work by being stabilized in the state of a 
suspension lock, without not being stroked but the reaction force (digging reaction force) by digging being 
absorbed by the accumulator 7. 

[0037] Thus, the effectiveness by the gestalt of this constituted operation is explained. 

(1) Since diaphragm 5b prepared in the path CI which opens bottom room 2b of the suspension oil hydraulic 
cylinder 2 and rod room 2c for free passage was made into the variable aperture, the suspension engine 
performance, especially the attenuation engine performance can be changed easily. Moreover, as mentioned 
above, the hardness of the suspension at the time of transit by the back work posture can also be changed 
easily. 

(2) Since the block IB which built in the pilot check valves 17A and 17B and variable aperture VD of a pair 
was attached in the suspension oil hydraulic cylinder 2 in one, the drain oil of the pilot check valves 1 7 A 
and 1 7B prepared in each suspension oil hydraulic cylinder 2 one pair, respectively can be returned to a tank 
from one drain port P5 established in Block IB, and leading about of drain piping becomes easy. 

[0038] (3) In the hydraulic circuit which controls the feeding and discarding of the pressure oil to an oil 
hydraulic cylinder 2, and carries out car height adjustment, since the ball type 3 location change-over valve 
8 realized the function of the change-over valve which switches the feeding and discarding of a pressure oil, 
and the function of the stop valve which intercepts an oil hydraulic cylinder 2 from a hydraulic pump 1 3 and 
a tank, if the change-over valve 8 is switched to the center valve position, the leakage of the pressure oil 
from an oil hydraulic cylinder 2 (leak) will be controlled certainly, and a car height will not fall to un- 
wanting. Moreover, since the change-over valve and the stop valve were unified, a miniaturization can be 
attained. Furthermore, since the meter ring (flow rate control characteristic) according to the control input of 
ball 8b built in body 8a is obtained, a motion of the revolving super-structure 83 at the time of car height 
adjustment becomes smooth. Since the ball type 3 location change-over valve 8 has been arranged on the 
lower stream of a river of a center joint 1 1 (i.e., since the accumulator 7 and the oil hydraulic cylinder 2 
were made to approach and it prepared), the hydraulic line length (especially duct length of a duct 9) of a 
stop valve 8 and an accumulator 7 can be shortened, and effect which it has on the suspension engine 
performance mainly designed based on the capacity of an accumulator 7 can be made small further again. 
Furthermore, with the gestalt of this operation, since the duct 9 is used as the rubber hose, it is expected that 
carry out elastic deformation with high pressure, and the suspension engine performance gets worse. Then, 
using the rubber hose of a proof pressure (for example, 350kg/cm2) sufficiently higher than the maximum 
pressure (for example, 90kg/cm2) of the hydraulic circuit for suspensions, elastic deformation was made 
small and aggravation of the suspension engine performance is controlled. 

[0039] (4) Since the accumulator 7 of a diaphragm type was formed in the middle of the duct 5 which opens 
a cylinder 2 for free passage, an accumulator 7 can be arranged efficiently (using a tooth space effectively) 
in the tooth space which the height became low as compared with the bladder type of the same capacity, 
therefore was formed of side plate 87c on either side and superior lamella 87b. Moreover, since the 
accumulator 7 has been arranged sideways, it is not necessary to take out downward the piping 6 connected 
to the accumulator 7, and the height of the accumulator 7 also including piping 6 can be made low. 
[0040] (5) Form the change-over valves 12, 14, and 15 switched to actuation of the brake switch 21 or the 
gate locking lever 86 by interlocking. Only where it operated the parking brake and the gate locking lever 86 
is operated to a lock location (activity prohibition condition) That is, since the pressure oil was supplied to 
the P port of a directional selecting valve 8 only at the time of parking mode selection and car height 
adjustment by actuation of change-over lever 8a was enabled, car height adjustment is not carried out at the 
time of transit and an activity. Consequently, since oil sac 2b of each cylinder 2 and migration of the 
pressure oil from 2c were forbidden by the check valve 1 7 at the time of an activity while a setup of each 
part concerning the suspension engine performance became easy, since a car height adjustment function did 
not need to be taken into consideration at the time of transit, it can work without sense of incongruity, 
sensing digging reaction force. 

[0041] (6) Since car height adjustment was forbidden whether prepare a relay circuit, and ON actuation of 
the car height adjustment switch 22 is accidentally carried out by the brake switch 21, relay 24 - 26 grades at 
the time of transit and an activity or change-over lever 8a was operated at the time of an activity (actuation 
is impossible during transit) or (so-called interlocking), car height adjustment [****/ un-] can be prevented. 
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[0042] Above, the block IB which formed the variable aperture VD in the path CI between bottom room 2b 
and rod room 2c is used, this block IB is attached to the suspension oil hydraulic cylinder 2, and the 
suspension engine performance was changed. However, you may make it change the suspension engine 
performance by opening for free passage the pilot check valves 17A and 17B attached to the oil hydraulic 
cylinder 2 with a rubber hose GH, extracting to the adapter AD for connection of a rubber hose GH, 
preparing 5b, and exchanging the various adapters by which bores differ, as shown in drawing 10 . 
Moreover, the suspension engine performance, especially hardness can be easily changed for diaphragm 5a 
infixed between bottom room 2b of the suspension oil hydraulic cylinder 2, and an accumulator 7 also as a 
variable aperture. In this case, you may make it change the suspension engine performance similarly with 
having mentioned above by connecting bottom room 2b and the accumulator 7 of the suspension oil 
hydraulic cylinder 2 with a rubber hose, extracting to the adapter for connection, preparing 5a, and 
exchanging various adapter 5a from which a bore differs. Although it extracted and 5b was made into the 
variable aperture with the gestalt of operation, diaphragm 5b considers as a fixed diaphragm, and is good 
also considering diaphragm 5a as a variable aperture. Or it can extract as diaphragm 5b and the both sides of 
a variable aperture then attenuation nature, and hardness can be easily changed for 5a. 
[0043] 

[Effect of the Invention] As explained to the detail above, this invention does the following effectiveness so. 

(1) Since a modification means to change the path cross section between the bottom room of a suspension 
oil hydraulic cylinder and a rod room was established, the suspension engine performance, especially the 
attenuation engine performance can be changed easily. 

(2) Since a modification means to change the path cross section between a suspension oil hydraulic cylinder 
and an accumulator was established, the suspension engine performance, especially hardness can be 
changed easily. 
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llcm&ZiXT^Zo *7c, 7U-A8 7 CDfc&ii&g|5<7) 
-7? (0T*li£<I) fCfi'Jy^4 0-4|fi*<li>9 3%^ 
LTlHliftoJt^caiS^n, ^<D«ti7Ix-A8 7CQJS 
g|5tcKttP>nfcP^Pg|58 7 a*iIoT7*X>M 

K2 a ©#*SOtBHrtT7 8 7 fc*f LT777;!/ 

•y F2 a©#tt<0«HrtT?e>9 4fcXj£teLT7*7. 

[0 0 0 9] H3tt, *»W#»ffl;*n*sfc-1'--;l'S'a 
'<yI/*JSiB3b»6JifcBI (HlO$5ffiBBI) T'&D, ±(c 
il&EEBBSOEH***. &*>\ 03 C£^T777.;H 



(3) ^fUB 2 0 0 0 - 2 3 3 6 2 4 

4 

fct^E^-fSo @3(C7^-r«t^{c. fc&Oi"^^ 
u<y^7 3{iES5^^LT4g^$n, ^©EW 5 CDj£t£ 

nt^5. 7+a A 7 WlfcW*-8 
a O^ftftftlc cfc o T *4)ffiHtf «J 0 6 n*£ fi«J 

i o%ftix-ty*-is3'(yh i ifcgM^nrv> 
■r*}Sffi#>^i 3i:*>^a±»ffi@(*8 3 

1 1 %ftLXWlHi#y~f 1 3*^Offi}**<TW3iRf*8 
1 tC^@^nTV^5»Ei/'Jy^2 J ^7+ai»U'-^7 

ftsttzyznajyv i i*fti,T*>'$"\»Hisn 

[0 0 10] 7*ail/-?7ti > ^V-^77^tcJ:o 

20 €J:?%M^Lt^§o f£fc%> Wt77A^ 
#Bi±* »«E*J«* , ft < , fi^77loj5:iBtt73|plfC[Ria 

73fa£*¥7?fatiS]tfTEB-<r£ am cn«it 

30 [00 1 1] H4tt, 7U-A87©WffiBI (H3©IV 
-IVi^KffiH) X'&Q. ±lC7*o.hl<-$7<Dm l )tt 

fcWffin©^#<DttJ«8 7 c i:(c«fcoTS*Wfcmfi!t* 
±S8 7b i:fflij«8 7 c OF^fca«tS<7)X^-X^ 
B&ZnX^Zo fLT> ±«8 7 bcOTffifCtt^^fC 
WffiL^« (03#«J ©7^^-y h8 7 dtfffij 
n, tfOf^^r-y H8 7 dtC{4/^K4 0i— (WtSft 

fcpg(504 oaWh4 1 -e»*s?nri/^o 'OK 

40 4 OaHSC^tCffM^n, ^C0rtiJtCt47^aAU- 
;!/ h 4 2 AMfiiStl, h 4 2 {C«7^y h 4 3 

snrfeo, 4 2*»ii>f»r*t5i:/oK4 o^nx 

«U cn(C<t^t7*aAl/-^7«?n5o ft 
fex BU)ibfc:E i g5t4Eg@^gP«4 4%^LTftfeO 

fiij«8 7 cKffi^nr^So 

[0 0 12] fc&«{|J®8 7 cCDP^(CffM?n/t7^- 

-A 8 7©±«8 7 bfr6&UH*1\ *>0*©T«BfiP^ 
50 i«g8 7 cOT4igffi*^^tB-r-5Ctft<ES^nTV> 



5 

-*7«7U-A8 70rt»£lftttSn, fR»«Jft4f^ 

sfiwartisfcfcfcfc:, n«^ifli±-r5o sfc, 7*a 

- 2 7 fttz®m 6 OT^'SOIH 0 ZWj±? 

2*SSK-rSES5ttfl!Hg8 7 c OfiTffiJ: OT^fc^ 

i^£#iSK&oT, fc&cDttfgS 7 c £±«8 7 btcj: 
ot»fiSc^n5X^-Xrtt7*aAU-^%W§ 

[0 0 13] 05te, 

EMI 3 KgSttStrCVSo »WD7hWl 2 
1 5*^UWny FfflEiS 1 6tc^$nT^ 

»ff$nai:fflB (p) ens. mmwm 
1 4 a, i&a-rsmsMut i eioTtov u/t' f i 

4 ajW&KSnSfcffiB (a) tc, 1 4 atf 

[0 0 14] D7^/W7l 5fc«»rajSl#l 4tf£& 

icffig (p) snsfc, »wP7h^ 

# 1 F#-F 1 2 atca/WP-y FfSEM 

1 6^6©/Way hEE«HWB*tU ttE/WP-y FW 
$#l 2M&W (p) fc«0»A6ti«o cnic.fco 
Tv *-<y'tiiEMl 3fr£<9Ei4#;fil^&#8fc:#yS 

; W^T" l 5 £TO<2J&# l 4 < fc-£tf{ftB 

en* fc % K/Wn7hWi 2 

®;^D7h*-F 1 2 a&^y^Cjlii^n, fflffirt 

2 mum. c-f) c 

[0 0 15] 7jfa«$#8&3d^F3ffifi^$#T*& 



(4) ^2 0 00-2 3 3 6 2 4 

6 

-F8A«P#-F 8 PfcjlilU fufi (/>) fcW!)* 

fc, &8 (p) tcm^^btl^t. H6{c^"r«fc3fc 
A#-F8AtiP#-F8P, T#- F 8 Tfre>5t£fC 

7n77?n, oso a#-f 8 AA^ojtnattiitr 

-ifp£&£ 0 c<D2nftW»#8tt» P#-F (sKv^j!? 
-F) 8P, T4?-F F) STfcJctfAtf 

-F (-9— ex^-h) 8A^Ktt&tlfe#r-Y8a 
10 *fV8 aKflfcsn, ±fB 00 ffiB, (p) fit 
Bfccfctf (/\) K*1.t5»ffcj:»)W0*A6n*#-;l' 
8bfcA^«fi8«nS. LTctfiX, l5$m%k#S It. 
EWi©atn%Wt)«IAS^«»#i:bTO«^i:, E 
Jfto«inig:itBr"rs«tiB^«{J-lf a©x F >y b 
T4>m£&ttfefl*.«. *LT, (-0 &Bi: (p) (4 
Bto^T*3j-*-;l/8 btfJ*ftSttS*£fcW\ #-/l/8 
b oiftf^afciS c fcpinaw £ & 9 > t^fr® s y 

[0 0 16] 0 5fCjjVf 7*aAU-*7{cjg 
20 ^$n§eSS6^(4ffl«Al(DiK , 3 6 a*\ -ft<Di/V 

O«0 5 aj&^n^tlKlt^n, Ctlf)CD^t) 5 a, 6 
attt'>4< i:*)Al>A20B^riifiLTV^o 5"J 

<DE?Sti^ , 9 5 a, 6 a^^LT7+aAU-^7tCg 
E$n, *ffijnfcffttl4*ft*'4'ittB'\«»tSJ: 
•5fil#^CD^y ^^2fCflt*&$n5o C©Jg^, 

AU-*7{4±tcjaHj*i»iR-rstftei:LT«l*U 

*aAU-*7fci*ASnfc^rXffi J f>Rt) 5 a, 6 a CO 

[0 0 17] SSS5«^y>^yP-y^3^T*r^(C^ 
R«n, -73 (0 7Oj1SSC2) a;^n7hfi77 
#1 7*^LTS/'Jy^2<0#hAS2 bfcftttStl, 
ffi7? da7cD)lSSC 1) (iMA3 «fc d fC® 

«A3tiRl^T?fef), IIA1J:H'W^) OrTSIR 
•J 5 bt/WD7 hf-x-y^^ 1 7^LT>"J y^2 

40 #1 7 0/Woyh*-Hi*««l!Wl 8%^LT/^ 
^D7hffiill BCftttSftTfctK «^«^#1 8 
O^gltc AoT/^D9hfiyWl7 cDSgiftA^iJSI 

TfOVU/l'K 1 8 atfll^nSifil (P) (C, 

[0 0 18] ttfig^#l 8#MttB (p) 
n§i:> /Woy Fr4E«l 6*6Cffi*i , /Wa'y F 
^x-y^#l 7cD/WP-y F#-F'M8il6£ft5o en 
50 {CfcoT, h^x-y^7#l 7t4¥*SBft»#fc 



7 

(DtemtmmtKz (jyvvtviWi) o cot 

*JPhA£2 bfcDy FS2 c ©ffi*©iftftM:*S[ *) 5 b 

f-x>y?*M 7ttiI#0f-x«y*#i:LT«liiU 
ommmii yayb7^-y^^yh8 4 *mw&fiic 

fcjphi»S2 bfcOHOiljlilBfc^&KD 5 btf*^ 
fc, P>y F2 a*»e»«ia-rSJftti#hAS2 bfc*©$ 

Xha-^i>Flc45if ©«r£tf Si 0 iDJ&^Sft: $ 
fa% 5 b^Stf, «WfcfcrtemB£ff 

[0 0 19] H7ti, -M<0/Uuy tl-x-ytjtl 7 
A, 1 7 BfcBIIBRO 5 b£-<*7P-y? I BtCrt^L 

»&<0HH*^LTV&o 7"P-y*I Bli, #FAS# 
-hPK D7Ff:i?-FP2, 7*aAU— ^fsK-h 
P 3. JUti-y htf-b P 4, FUV^-h P 5©5"3 

A, 1 7 B fi^JVfft, Rj»J#<* 17at, 5J»l#tt 1 
7 a Sfcffc I7bt, RfSft^H* 1 7 a 

ST^y^-v i 7 ci: v f^y f J\ l 7 cosuftei 
7 d fcfcWT §<, -*f©/<-ro? h^x>y^# l 7 A, 

1 7 Bo^-n^no^ 1 7 e immm vDaw*** 
roissc nctDaiiistu asgc ni, ia»c2k:«t 

D7*aAU-*5tf-FP3fcjffill/ri^*. 

V D<D£$D ffi**ft»J*ft -CSS! LTW>-> 3 >0 

7 A, 1 7 B©^ft^Yl©^ 1 7 flippy F#-F 

[0 02 0] j£fr*- FT'fcfc, / Vf P -y h F P 4 (C 
'Wa 7 hE/WfiW^tT^y^ 1 7 ctffcfrfa 
tC^»LTBJi)##: 1 7a*ff|LWnyhfi-y 
^17A> 1 7B{iWjK#t&»5, iffi/>J^2«< 

Htx^>^ 3 > t lthaw*. e*t- f^wh*- 

fclr^ 1 7 blC&>)?xy*ft£LX®m 

U ^T.^yi/Byms.iy^y^zo^YL.mzbtKn 



(5) #12000-23 3 6 2 4 

8 

-y F^2 c fc«t ! Mc7*;iAlx-2#-FP4fre>jE 
[002 1] 08(i, **Sfg(0^{C^S+>-X^y>' 

i\ p»jS2 i p, wj&£2 1 wfcgj»?#i*.6ns7u 

-+X^-yf-2 1 3i*K^8 5*^0»ffK«koT* 
BfH8f£ffi^S*HMS*'f''y?-2 2 «jg2 3 
10 UU-2 4, 2 5, 2 6 tfCioTU U-@ffi**J« 
U COUU-@KfcJ:oT«a«»^l 4, 1 8©V 
l/Z'f F 1 4 a , 1 8 a , S*7U-*lBISfcfli©V U/ 
-TF2 7t5&VWM7\s-*ttW}m<DVlsS-(}:2 8*\ 

[0 0 2 2] 08£f¥#!-f3i^ 7U-*^-yf 2 1 
<Z>#iH8j£2 1 s»«S2 3»c, T»jS2 1 TttUU- 
24®agWS24ai:UU— 25 ©P-OU 2 5c £S¥ 

u-2 6 ©a^i/ 2 6 c ti^myiy-^-immovu/ 
20 i , F2 8(c^n ; fn^M$n, p»^2 1 Pttimssn 

-+lifflOVl//^ F2 7tfpfi&$ftTaig:7U-* 
3WHB-T*. 7"t^-+7.-r<y^2 1^P»^2 1 PfflK 

^D^^ensi:, mM-?\/-*fm,m<Dvi>;'<Y2 

30 [0 0 2 3] SftftJ&ftl 8 8a(i'JU 
-2 4©«jHgj&2 4 sfC, 'JI/-2 4<Db&j£2 4 b 
(i l ^-2 6<DaM2 6alC > UU-2 6©«iift^i 
2 6 stt*«2 3fcWeft«afi;£n, U L — 2 6 O b 
»jS2 6b«BB»«nT^So «««J«#1 4© 

VU/-YF 1 4 a«m^l3SX-<-yf-2 2(c, $il5iiS 
X-r-yf-2 2{±U U-2 5<DaM2 5 afc> 'JI/-2 

5 ©ttas,^ 2 5 s imm 2 3 tc^n^nsasn, 0 

T, ^"b-^X^-yf-2 l^Pg?^i2 1 PffllJfe-SV^iW 
40 »j«2 lWflJ^0»a.e>n*fc'JU-2 5tfa«£2 
5 a {PJJ^ OMetl, C ©««7$II|fiX-f7 f - 2 
2ft^>SnSi:, fW#l 4©VU/YF1 4 a 
J4WS2 3i:«tt«nTB!l««nSo 7U—+7. 
-f<yf-2 1A<P»j62 1 PlfflDM5n> ^iSPS 
X^-yf-2 2tf*yzmt, Ub-2 4fe<tU*UU- 
2 6*^n€nb^2 4 bfflijfcctt>*ag^2 6ailC 
«I0«it6n, tt^^#l 8 a Jim 

si 2 3 tgM^nraii^n^o -r^t>^> mm*- f 

50 -YP-y h^x<y^#l TtfTMimMttzK). fd2©$itliS 



9 

S&ftjiMi LTi^tttf #|p]^&# 8 ©time cfcO^iSf 

PS^BJ^i:^?>o $6K, yb-^X^y^ 1 #T 
*gj£2 1 T{IMf)&X.6n3t, UU-2 4&aJg£ 
2 4 aiJ^t)^!^e»n, 1 8COV F 

1 8 aimU2 3 trnffiZtlTWlMZtlZo CtUCk 
9, *tfB$fc/UP-y l^x>y^#l 7f;i«££ft 

[0 0 2 4] m^x. *nM<DBMimt>%y^yis 

( 1 ) £tT^- F 

Mr Hfcfc^Ttt, 0 8 tcjjrf J; 9 fc^U— 
-y^2 itfTtt£2 1 TflU'stfJOJM.'&ftSo cmcj; 

mmnvv;^ F2 7»«?ntM7u-+» 

£ns 0 Ub-2 5con-r;U2 5 c^ii«^nr 
U U— 2 5tibJ&£i2 5 bftKWUSW.&fU cntct 
ot, «$$!JgS# 1 4 CDVUy-r F 1 4 a'SOHlSSA^ 
Kf^nTVU/^ F 1 4 aliSIJtl, *S&WJH# 1 4 
tifiB 'J U-2 6cD3-f;l/2 6 

c 'NCDlHlgS^WSnT U U- 2 6 it a 2 6 a «K\ 

OHBMWKrSttT U U- 2 4 tt a J&£ 2 4 a (IJ'MZJO 

»*&n, vu/wf 1 8 aitmm^rixmmm^ni 

Simm (P) &*5, jtfft-Kfci3tt*VU 

y-T F 1 4 aOJB«, H&XfVlsSJ F 1 8 aCDSj^ 

[0 0 2 5] HSOMifflal&fcfci^T, W5Ebfe«kdK 
V U/Y F 1 4 a A^JfiJK^nS fc*W«J»# 1 4 fctfiB 

(^) en, i*E/WD7«#i zo/< 

^7 F#-M 2 afct^y^fCJIilSnSo cintc«t 
A 6*1, 7?iB]^#8(DP#-Fii^y^{Cjiii5n 

*t«K«ift#i 8fi{4g (d) 6*u 

□ >y hfftE® 1 6frS><DE}fiM)Wa>y hf-xy^ifl 

fr>Vy?2<D#hh&2 btvy FS2 c, *5<fctf7 

«> *lft«I»#8ttH6fc:^-ir4'3iifiBfc«»)»A6ti 
T£9, a«71/-A8 7®TWKR^6 

^iRi«i«i#8*^©E»o8Rffittiia±«n5. 
[0026] co^&^t^-fk&i^t, m?nm 



(6) ftffl 2 0 0 0 - 2 3 3 6 2 4 

10 

-T9 l.T^X/H^LTtfXFvn-y F2 
atXTl^n^i:, iBBEW0S"J>£'2 ORIS L TVS 
#<D5"j:/*0 ^60E» (ffijft&EriiO c-gpti^O 
5 a. 6 a-%ftLX7*=Lk\s-ZT\t®Wi\s, 7* 
a 7 K*EE«nfc», *fl*«t'4IM'\*»S 

#SJ:3tc&$®->y >^2'\0tt&T£ti5. cotl 
7*aAb-*7&tfXFyn-y F 2 a Oli^iRf 

«^S^X^>">3>fc3S:*o 89 5 a. 5 b. 
10 6 attSi6oea^$iJtS^^LTlS^t, 80 
tfVhSvMSifS'y y#z tfx b u->r Lie < < &oTj)£ 

2©ff*Sfc<fct)> 7U-A8 7te*fLT72*;H tf± 
"FftSfcttMUiU ^t*{c^^-V9 1 tfKfflfr 6*1-2; 

[0 0 2 7] ffH*M©ffiajtfr«r, SSffiOIHA 

30 »©«tnttf?±L, 7^-y^pOh 8 4*>e»©S77Wi: 

(W=F) Lfcffl|fiTS/ijy^2«»±-rs. J&*5, C 

C0tf7.h>2 pOgEffiflterSU D-y F^2 cfJCDtf 
Xh>2 p£0SEffi«^rS2, i/Uy^"2P t i|CDE^^P 
fcfSt, F = Px (S1-S2) i:*§ 0 
[0 0 2 8] (2) S**-F 
S$^e- KC48V>T«, 08 iCTTst X 5 (C7U-+X^ 
-yf-2 1#P1&6 2 1 PW^OftAenS. Ctltcj; 
40 oT, fi*7l/-*»RSiffl<0y U/^f F 2 7 £ftt&7\s 

-*ttmm<Dvus'r\!2sit£t>icm®.2n. mm? 
u-*itftm?<tix{m7u-*im®-$tiZo 

X\ «i«S^7f2 2j!C*7 (BB) StiSfc, «SK 
4©yUy^Fl 4 a^filJtlStfcfelC, 

U U-2 4©3^2 4 c^msg^w^nTU u- 
2 4^a8^2 4a UJ^Wt) »A 6*1, 1 8 

©y uy-r f i 8 a*wn§„ 
[0029] m5i,c7fi?£o yu/-r F 1 4 a, 1 
8a*WSWi:lIWi 4. l 8tii:t>tc{ig 

so (-0 K«o»*6n*. cntioT, ttS/WD 7 



11 

MBJUfti zimm on K«j»)»*.&tt* #6naw# 

oTfr>Vy?2<Dfm2 b, 2 c frSOEifeOgWfi 
ftT^Sfc*fc£fiW«#8aWI ; Snfcfcl,Tfc, » 

E*y >^2 fc*fr«E«ioi&»*<«±«n, 
C0030] c©£s&0j&an?{i, ffiffl-rsr^yf-^ 

g*£ft, 09 (a) fc^-Tidt;:, *svy#z<nw& 

^Tl6li:ff3S^|pIOXha-^nItlflLl. L2*^n^tl 
#LV^ (L1=L2) fiBT'trxh>2 ptfStitLTI/^ 
fcf§„ Cil-p, 09 (b) iC^tXoiC, I§W 
(>W) <D79v=f-*yY 8 4' fcSSWSfc, S"J> 
^ 2 *^iR«SLTif«I©*K^ffi <«:•), W^I^OXh 
D-^lfiJiLl , «</hS<a* (Ll* <L1) o Sfc, 
09 (c) tC^-ridtC, fifiW" «W) (DTZv? 

jbVhS<fcS (L2"<L2). confer*?** 

urtrifli* fett#3i*iRiox h a-^pitga l i" , L2" 

CflUfctfLl' = L2', L1" = L2") tcff-Oo 
[003 1] 08 £^-£5^ jB**-Ftc*V^T« 
yU-+X-f -y^2 1#PJ&&2 1 Pm^WQ&TLbtl 
&<DX\ 'JU-2 5,2 603^;l/2 5c,2 6ciiIf 
£tt"f U U-2 5, 2 6«^-n-fna^2 5 a, 2 6 a 

*KHfi^yf-2 2*^> (IB) £ft3£:«fi8^&# 

1 4©VU/^F 1 4 atf®M$tl%t£t>lC, U U- 

2 4 4 ctfiIttSftT'JO-2 4*^b»jS2 

8 atfB«sns„ 

[0 0 3 2] 0 5 tC^-f «k VU/i' Kl 4 a, 1 

8ai)mmzti5t.n®y}&tti 4, 1 sttt&iciie 

(D) lcW9®z.ibft5 0 *iSHfi*ff9*&fc 

-71 5*im (p) two a**. cnfcioT, /w 

P-yhfaEigl 6*»6©EiftttJftE/Wa«y hWSi^l 
2©/WD7h#-H 2a'\«j^ i£E/WD7 
h«SS#l 2«:{iB (u) K.9Jt)»jLibtlZt£t>K. y 
hjftEji 1 eA^CIttli/^ay h^x-yy 



(7) #88 2000-233624 

12 

7tiPwTO#i;£ftSo 
[0 0 3 3] Ccf, tfiRfcfiy'y y^2#09 (b) © 
tt!g (Ll'<2') fC&*K Ll^L^OttUfc-rSfc* 

ffLT^«I»^8i&fflH Of) {C3jr>$x5 0 "T5 

^f>ttEiil 3^6coEffl*^|pl^#8^L 
t§i/'J^'20M2b, 2 ctttlftim&tU 

Hit. z/Vy?2t>m9 (c) (Ll"> 
L2") \Ob<0, Ll" = L2" (DViW-£-f2>rcibi><Vy 

?2*inm2&zm&ic&, tw»iw*-8.a**fti/r 

^|pJ«J^#8^fiiB (^) tC^D«!^5o -TSt, S*> 
U>^20ttS2 b, 2 cfr60ffiilll)!C*y<'^«» 

2 p fcftffl*- 5£ F 3^/J%S < &o T ~y U y 2" 2 IRHS 

mim&M (li , = l2 i , iv = 12" (D&titzm) 

ffiB (p) fc<2M;L3„ 
[0 0 3 4] (3) fl*E-K 

2 iwflifc«»)SiA6nSo cnfCckoT, mgyb- 

^iffl©vi//-fF2 8»i«n, 

i»ffl©y uy-r F2 7*11?^, ft3gyv-*£e 

^2 5 c tffflfcSni* 'J U- 2 5 tt a ^ 2 5 a fflK 
^30^x.?>n5i;i:fe(c, U U-2 6©p-<;Wii«$ 

30 nru u- 2 6{ibj&£2 6 bw^twoiRAe.ns, l 

fc^oT, »liilX'r7f2 2«oT5j->iff? 
n, U U-2 4£D3^;l/2 4 c^Ii?nttfW 

# 1 8 coy uy-r F 1 8 a ttagtstv**, «IK«JSI# 1 

1 7it?xvtft£LTWm-t% 0 Lfc^oT, 

[0035] OHJfi©«ffiT?ti^(0 J: 5 4-< > 

40 2^KoT*>»f^SnSt*«WSi# 

1 4 ©y uy-r f i 4 a t±®^^n, 1 4 a 

fflB (P) JC«0**6nS*V ff«t-FK*^Ttt 

y- h □ y ^ w<- 8 6 *<p >y snsor, P -y 

t, »WP'V h 1 2C0/WP>y hjj?— h 1 2 atcti 
Etttfttl&Sft*\ ??lRl^#8cOP4?-h«^y^(i: 
J§ji$ni> 0 ftH^-F^, COJ:5Il/Vd7 h^x 

cop*-F*^y^i:Sji^n-5ci:T% #">'Jy^2 
50 <D?4^2 b. 2 c*f»60Ett<B£»tftt^te«ik2rfU 
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CO 0 3 6] ftM^-VTliJW Vy hfftEii 1 6frZ 

nst, mfu/^-oymmicktmLtouuy 
mmttz c n k «k o rwjft h ©fista* nra £ * 
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